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Abstract 
The paper analyses the digital and analogical aspects of communication with application in technical high education. Studying 
the results of the student’s projects, works and diploma papers, the author found out that one of the most important elements 
which ensure the success is communication in the process of education. The relationship between students and teachers makes 
the difference between success and failure. Starting from this statement, the paper presents the methods used in technical high 
education and proposes alternatives for improving the students’ result. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCETR 2013. 
Keywords: communication, analogical and digital, teaching, centered teaching; 
1. Introduction 
Teaching is above all an act of communication. Improving communication, regardless of the teaching model 
adopted will improve the process and will lead to optimal results for the student and the teacher.  
2. Elements of communication 
2.1. Analogical and Digital communication 
The "Palo Alto Group"(1960) studied interpersonal communication and developed a series of observations about 
the basic nature of the relational interaction and the communication.  
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They found that human communication can be designed in different patterns. These patterns are not always the 
same. They are permanently changing. In order to decipher these complex patterns, the Palo Alto Group developed 
five basic axioms about the human communication (Watzlawick, Beavin, & Jackson, 1967). One of them says: 
“Messages Include Both Digital and Analogical Coding”.  
The digital language means all the symbolic abstract signs that man uses to link the word (sign) to the object that 
it denotes. Digital codes are arbitrary in the sense that any sign can be used to represent an action, event, object, or 
person. The word "evening" is simply an arbitrary symbolic representation of the end of the day. This is similar in 
other languages: in German "Abend", in French "soir" in Irish - tráthnóna in Arabic - ءاسم in Hindi -  in 
Hebrew - ברע in Japanese - , etc. Things happen in the same way with any of the words that make up the 
vocabulary of any language, words are conventions, digital signs, codes to be learned by speakers of a language in 
order to be understood. 
We could call the “end of the day” by another symbol and it would not change the nature of the actual object. 
Just as electronic digital codes are either on or off, likewise our digital communication codes are either present or 
not present in the form of words, sounds, and phrases. Language is the most common human communication digital 
code. 
Analogical language refers to the overall perception of the relationship, the intuition, the perception of the whole. 
Analogical language means similarity, association, analogy. Analogical codes are associated with, are a part of, or 
resemble the referent they represent. 
Whereas the digital is discrete (on or off), the analogue is continuous with variations in intensity and longevity. 
These two sources of information are interconnected and work together to provide the overall meaning of a message 
and its relationship with other messages. Although serving different functions in an interpersonal transaction, both 
digital and analogical coding combines to create the overall meaning (Thomlison, 2000). 
People do not exchange ideas, but symbols. This leads to complicated communications as words (symbols) have 
their own meanings, being used only in certain ways. Never will two people use the same words as other two people 
who communicate the same content 
2.2.  Number of participants in communication  
When the communication takes place between two people (interpersonal communication), the Sender and the 
Receiver (linear model), we have a bipolar communication. If there are more than one receivers (e.g. teacher and 
students) or senders, the communication is multi-polar, figure 1. No form of communication is simple, because each 
one involves a certain number of variables. Whenever two people communicate there are in fact at least six "people" 
who are involved: 1 who you think you are; 2 who you think the other person is; 3 who you think the other person 
thinks you are; 4 who the other person thinks he/she is; 5 who the other person thinks you are; 6 who the other 
person thinks you think he/she is. 
 
              a   b 
Figure 1. Communication type ( a- bipolar, b – multi-polar) 
(Dobra, 2002)  
2.3. Models of communication 
Since communication has been studied like a complex process, some models were created, each of them having 
its strong and weak points. The models of communication can simplify and clarify some complex aspects of 
communication.  
The most representative models are: classic, linear (Shannon Weaver, Berlo, Schramm), nonlinear (mosaic, 
conceptual, helical spiral), multidimensional (functional, transactional) and other (fractal, systemic, holographical, 
etc.). 
Aristotle was the first who defined a classic model of communication. His model has four blocks from the 
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speaker’s point of view: discovers rational, emotional and ethical proofs (invention), arranges those proofs 
strategically (arrangement), dresses the idea in words (style) and delivers the product (delivery).  
The Shannon – Weaver mathematical (linear) model (1949) of communication or a variation of it, is the most 
common communication model used (figure 2).  
The message-centered model was introduced by Berlo (1960). This is an adaptation of the Shannon-Weaver 
model. The model is characterized by four blocks: source (S), message (M), channel (C) and receiver (R). A source 
encodes a message by a channel to a receiver who decodes the message. W. Schramm made his interactive model of 
communication in 1954. He conceived the decoding and the encoding as activities maintained simultaneously by the 
sender and the receiver.  
 
 
 
Figure 2  Shannon Weaver model of communication (Mortensen, 1972) 
The helical communication model was introduced by Dance in 1970. A non linear model offers a flexible 
communication process. This model depicts communication as a dynamic process. (Mortensen, 1972) 
The conceptual model of Westley and MacLean, (1957) accounts for many more variables in the typical 
communication interaction. Each interactant responds to his/her sensory experience by abstracting out certain 
objects of orientation. Some items are selected for further interpretation or coding and then are transmitted to 
another person, who may or may not respond to the same objects of orientation. (Mortensen, 1972) 
Becker’s Mosaic Model, (1968) assumes that most communicative acts link message elements from more than 
one social situation. Becker relates complex communicative events to the activity of a receiver who moves through a 
constantly changing cube or mosaic of information. (Mortensen, 1972) 
  
a    b 
Figure 3. Centred learning (a – on teacher, b – on student 
 
The functional model was introduced by Ruesch and Bateson in 1951. They conceived communication as 
functioning simultaneously at four levels of analysis: basic intrapersonal process, interpersonal and focuses on the 
overlapping fields of experience of two interactants, group interaction and cultural level. Moreover, each level of 
activity consists of four communicative functions: evaluating, sending, receiving, and channelling.  
The transactional model, introduced by Barnlund 1970, is the most systematic of the functional models. The 
assumptions: communication as transactions in which communicators attribute meaning to events in ways that are 
dynamic, continuous, circular, unrepeatable, irreversible, and complex. Because the other models are not linked to 
educational process, they are only mentioned. James L. Horton proposed (2004) a revised model. Any 
communication model should reflect the difficulty of making oneself heard because it is closer to reality. Simplistic 
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models have damaged the understanding of communication. (Mortensen, 1972) 
2.4. Communication context 
Context in communication refers to the surrounding physical environment and the framework of related facts and 
events within which a communication takes place. These contextual factors affect the perception of a person who 
influences the way a message is decoded and understood by the recipient. The contexts of communication are: 
physical (the place. time, temperature, lighting and noise level), social (the number of people, and the relationship 
between them), psychological (the emotions and moods of the participants as the encounter begins), historical (the 
assumptions and background bases on previous similar encounters) and cultural (the beliefs and values shared by a 
group of people)  
3. Elements of information transfer in teaching  
Teaching is a complex process which involves the main three components: students (S), teacher (T) and the teaching 
(action) (A). 
3.1. Teaching concept  
The teaching concept is identified by the following approaches: sending or presenting knowledge and action 
techniques; actionably generative structure; learning management; act of communication; offer  of educational 
experiences; behavioural interaction; management of learning; decision-making. 
3.2. Models for technical teaching  
Teaching models can be operational schemes in training activities and "ways of thinking", research and learning.  
Models can be understood and used with various functions: analytical, constructive, evaluative, heuristic, 
prognostic, instrumental, technological, and critical. 
Different models have been developed to explain and improve the transfer of information. Main groups of 
models are: cognitive (B.O.Smith, Taba, Turner), behavioural (E. P. Reese, Th. F. Gilbert), interactional (N. A.  
Flanders, A. Bellak and J. R. Davitz, G. Ferr, E. Komulainen, K. Karma and collaborators) 
3.3. Centred teaching  
Teaching process can be (figure 3):-student centered and teacher centered. 
 
Table 1. Concepts in centered teaching 
 
Concept Teacher centred Student centred 
Teaching goals Cover discipline Student learn:  
-how to use the subject matter 
-how to integrate the subject matter to 
solve problems 
Course structure Faculty cover topics Students master learning objectives 
The way students 
learn 
Listening / reading / independent 
learning 
Students construct knowledge 
Learning is viewed as a cognitive and 
social act 
Pedagogy Based on delivery of information Based on  students’ engagement 
Effective teaching Teach (present information) well 
and those who can will learn 
Engage students in their learning 
Use classroom assessment to improve 
courses 
Use program assessment to improve  
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programs 
 
Traditionally, instructors / teachers focused on what they did, and not on what the students learn. This emphasis 
the fact that what instructors do often makes students passive learners who are not responsible for their own learning 
(Resta, 2002). Educators call this traditional method, “instructor-centered teaching.” In contrast, “learner-centered 
teaching” occurs when instructors focus on student learning. It does not employ a single teaching method. The main 
differences (regarding the concepts) between the two models are presented in Table 1.  
In Table 2 (Resta, 2002), we present a comparison between the two directions, the student centered one and the 
teacher centered one, as far as the paradigms are concerned.  
 
Table 2. Paradigms in centred teaching 
 
Teacher centred Student centred 
Students passively receive information Students are actively involved 
Knowledge is transmitted from the  teacher 
to the students 
Students construct knowledge trough gathering and 
synthesizing information and  integrating it with the 
general skills inquiry, communication, critical thinking, 
problem solving, etc. 
Professor’s role is to be primary information 
provider and primary evaluator 
Professor’s role is to coach and facilitate 
Professor and  students evaluate learning together 
Teaching and  assessing are separate Teaching and assessing are inter-related 
Assessment is used to monitor learning Assessment is used to promote and diagnose learning 
Desired learning is assessed indirectly 
through the use of objectively scored  tests 
Desired learning is assessed directly through papers, 
projects, performances, portfolios, etc. 
Focus is on a single discipline Approach is compatible with interdisciplinary 
investigation 
Culture is competitive and  individualistic Culture is cooperative, collaborative and supportive 
Only the students are viewed as learners Professor and students learn together 
4. Conclusions 
In education (in general), the technical word choice (digital element) and the way of expression (analogical 
component) are of major importance. If the digital element is chosen incorrectly, it can cause confusion, which can 
be dramatic both for the individuals and the social environment / organization. 
The analogical component may change the intended effect of the process of information transmission and can 
alter the educational process. 
Different methods of communication are developed for the digital and the analogical components. Teaching 
principles are based precisely on their concrete and particular implementation. 
The teacher centred teaching, if it accepts the linear model of communication, then T encodes and S decodes. 
But every S is unique and so is his/her perception, acceptance, understanding, learning is personalized. Even if one 
is requested as a prerequisite matter, the amount of knowledge does not guarantee the success of the decoding 
process (the digital level). As far as the analogical level is concerned, the relationship established between S and T, 
through the analogies made by T can improve / worsen the transfer of information. 
The student centered teaching is an approach to teaching that is increasingly encouraged in higher education. The 
student-centered teachers do not employ a single teaching method. This emphasizes a variety of different types of 
methods that shift the role of the instructors from providing information to facilitating the students’ learning.  
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